Many factors are used to help distinguish firearm suicides from homicides and accidents, including range of fire, location of entrance defects, wound path trajectory, backspatter (blowback), and gunshot residue. Specifically, authors have discussed examination of the hands for backspatter, gunshot residue, cylinder gap effects, iron staining, and trauma as means of supporting a person having held a firearm while committing suicide. Here, we discuss 2 cases where suicidal gunshot wounds were accompanied by unique firearm grip impressions on the hands of the decedents. In 1 case, a Bnegative[ impression of a grip pattern was left in a decedent_s hand and in another case a grip pattern was left on the de-cedent_s hand in dried blood. Such impressions can be used to provide support for establishing suicide as the manner of death.
F irearms represent the most common means of suicide for both men and women in the United States. 1 Medical-legal death investigators, including forensic pathologists, must differentiate these suicides from accidents and homicides. To differentiate these manners of death, evaluation of the scene, circumstances, autopsy data, wound trajectories, and laboratory data is necessary. 2, 3 Establishing suicide as the manner of death may be supported by determining range of fire (usually contact) and that the decedent gripped the firearm in their hand or stabilized the firearm_s muzzle with a hand. 3 Although, documenting that the victim of a suicide was holding the weapon (and with which hand the weapon was held) during firing can be as simple as observing the location of the weapon at the scene, it can be complicated by a number of factors. First, while finding the firearm in the hand of the decedent is helpful, the weapon is only found in a suicide victim_s hand in 24.1% of cases. 1 Artifact may be introduced by lay or professional first responders; 16% of the time, the firearm has been moved by the time investigators observe the body. 1 Additionally, while one would assume that the firearm is held in the dominant hand while firing, it is reported that 5.6% of suicide victims hold the firearm in the nondominant hand. 4 In cases where these factors occur, other observations can be used to place the firearm in a hand at the time of injury.
Because establishing that the victim held the weapon is of potential importance in determining the manner of death, various techniques and observations are used to overcome the previously described difficulties and connect 1 of the victim_s hands with the firearm. Techniques include examining the hands for soot, cylinder gap effects, gunshot residues (GSR), recoil related injuries, backspatter of blood, visible iron staining from gripping the firearm, and trace metals. Additionally, one may establish the positioning of a firearm by impressions from the stock or grip of a firearm on the body 2 or on surrounding objects. 5 In this report, we describe 2 cases where distinctive patterns from firearm grips are observed in firearms-related suicides.
CASE REPORTS
The first decedent was a 33-year-old man who had recently experienced a break-up of a long-term relationship, and was found deceased in his apartment after a neighbor noticed an odor and contacted police for a welfare check. The deceased was found within his secured residence in a kneeling position in a state of mild to moderate decomposition. A 0.40 caliber semiautomatic handgun was in the decedent_s right hand at the scene, but was removed and secured prior to transportation of the decedent to the Medical Examiner_s Office.
At autopsy, a contact range entrance gunshot wound was on the undersurface of the chin, with an exit defect near the vertex of the skull (a projectile was recovered beneath the flooring of a neighboring apartment). No additional significant injuries were observed; however, a patterned series of ovoid impressions was noted on the skin of the decedent_s right hand ( Fig. 1 ). As the firearm was not present at the time of autopsy, a subsequent review of photographs revealed that the pattern in the hand was a closely matched Bnegative[ image of the grip patterns on the firearm (Fig. 2) .
The second decedent was a 32-year-old man who was in the process of a divorce and was later found deceased. Scene investigation documented a gunshot wound of the head and a 0.38 caliber revolver near the decedent.
Autopsy revealed a contact range penetrating gunshot wound of the occipital skull and no additional injuries. Additional examination revealed an impression, in blood on the de-cedent_s right hand, of what appeared to be a screw head (Fig. 3) . Further examination revealed that this impression closely matched the grip screw of the suicide weapon (a similar grip screw is shown in Fig. 4 ).
DISCUSSION
Placing a firearm in the hand of the decedent at the time of death is useful in supporting suicide as a manner of death; however, this can be rendered difficult by factors such as movement or removal of the firearm by bystanders. Because of the importance of placing the firearm in the decedent_s hands, other autopsy evidence is frequently used to suggest that the decedent held the firearm at the time of death. One form of evidence is the presence of soot or stippling on the decedent_s hands both in handguns (including cylinder gap soot in revolvers) and with long guns, when a hand is used to steady the muzzle. 1 Additional information can be gained by chemical tests for GSR from the primers. GSR may be found on the hands of 50% of suicide victims who use revolvers and 32% of those using pistols when the caliber is greater than 0.22 and flameless atomic absorption spectrophotometry is used to look for barium, antimony, and lead. 4 Heard suggests that GSR is more suggestive of suicide when found on the backs of the hands as opposed to the palms (where GSR could be found if the hands are held up in a gesture of self preservation during a homicide). 6 Despite the potential usefulness of these techniques soot can be obscured by blood or wiped away and GSR testing is sometimes unreliable or unavailable, so other forms of evidence of an individual having held the firearm can be used.
Tests for trace iron can be used to help determine that the firearm was in a decedent_s hand at the time of death. 6 Ferric iron, from a steel firearm, may be deposited on the skin due to the action of perspiration, and as perspiration does not occur after death, such deposition can indicate that the forearm was in the hand at the time of death, not simply placed there later. 6 Either the ferrozine test or 3Y2(2-pyridal)-5,6-diphenyl-1,2,4-triazine-p,p_-disulphonic acid, disodium salt trihydrate (PTD) can be used to detect the trace iron. 6 Additionally, DiMaio describes cases of visible yellow-orange or brown discoloration of the hands due to iron deposition in the epidermis in cases of suicidal gunshot wounds. 1 Obviously, this type of evidence would be unavailable in the cases of polymer or alloy framed firearms.
Additional forms of evidence can be used to suggest that the firearm was in the decedent_s hand at the time of death. These include injuries to the hand, associated with a portion of the hand (particularly the webbing of the fingers) being interposed between the muzzle and the decedent at the time of death, 1 associated with cylinder gap effects, 1 and associated with the recoil of the firearm. 7 Also, the finding of fine backspatter of the decedent_s blood, both on the firearm and the decedent_s hands may be used support the firearm and the decedent_s and having been at close range to the entrance at the time of a suicide. 8 Our 2 cases demonstrate that firearm grip imprint on the decedent_s hands may represent another useful method of determining that the firearm was in the hand of the decedent.
CONCLUSIONS
It is of medical legal importance to differentiate suicide from other manners of death. In the case of death involving firearms, many methods can be used to assist in this determination, including examination of the decedent_s hands is among these. While examination for trace metals, GSR, soot, injury, and iron staining have been discussed, examination of the hands for grip impressions is a seldom-described method that may be helpful in such cases.
